Background: Site of death is an important quality indicator for patients with terminal illness. Racial and ethnic disparities exist in the quality of end-of-life care. This study explores the site of death of patients admitted for and dying of complications of acute neurovascular events in a hospital network in an urban, low-income, predominantly minority community. Methods: This is a retrospective cohort study of patients admitted to 1 of 3 general hospitals that are part of an academic medical center in Bronx, New York, with the diagnosis of acute ischemic stroke, intracerebral hemorrhage, or subarachnoid hemorrhage who died during the index admission or were discharged with hospice services. The main outcome was location of death (palliative care inpatient unit [IPU] at the medical center or hospice services at discharge vs death on any other IPU). Results: A total of 655 patients admitted with acute neurovascular events from January 1, 2009, to March 1, 2015, died or were discharged with hospice services and were included in the analysis. Of those patients, 238 (36.3%) were black, 233 (35.5%) were Hispanic, and 184 (28.1%) were white. A total of 178 (24.4%) died on the palliative care unit or were discharged with hospice services, including 55 black patients (23.1%), 52 (28.3%) white patients, and 53 (22.7%) Hispanic patients. These differences were not statistically significant, even when controlling for confounders. Conclusion: This study did not show a difference in site of death in our institution by race or ethnicity, which is considered an important quality end-of-life care metric.
Introduction
Site of death has been proposed as a quality measure for end-of-life care because most Americans prefer to die at home, 1 but in actuality most die in an institutional setting. 2 Site of death also has implications for quality of dying and death 3 and complicated grief and posttraumatic stress disorder experienced by family members. [4] [5] [6] Hospice and palliative care services affect the site of death and improve outcomes for patients and bereaved family members. 7, 8 A subset of patients presenting to the hospital with acute neurovascular events have a high risk of death during the index admission. Little is known about predictors of site of death in this population.
Although the majority of Americans report wanting to die at home, 2 a small percentage of patients who are terminally ill do instead opt for intensive, life-prolonging care at the end of life. Black and Hispanic patients both prefer and receive intensive end-of-life care at higher rates compared to their white counterparts. [9] [10] [11] [12] [13] [14] Although racial and ethnic differences in utilization of orders for ''comfort measures only'' have been documented for patients experiencing intracerebral hemorrhage, the relationship between race and ethnicity and site of death has not been explored for patients with other acute neurovascular events including ischemic stroke. 15 The provision of palliative care consultation services in the hospital can improve the concordance between the patient and family preferences for site of death and actual site of death. 16 Provision of palliative care may affect the relationship between race and ethnicity and site of death. Montefiore Health System has a long-standing palliative care consultation service, which serves 3 of the acute care hospitals in the network and inpatient unit (IPU) located within the largest of the 3. The service consists of a racially and ethnically diverse interdisciplinary team of clinicians with more than a decade of experience providing end-of-life care to patients in our urban, low-income, mainly minority population. 17, 18 The aim of this study is to determine whether racial/ethnic differences exist in the site of death at our institution, defined as palliative care IPU or hospice versus other units in the hospital.
Methods
This was a retrospective cohort study of patients admitted for acute neurovascular events by 
Inclusion Criteria
All patients aged 18 years and older admitted with a diagnosis of acute ischemic stroke, intracerebral hemorrhage, or subarachnoid hemorrhage to the Moses Campus at Montefiore Medical Center after January 2009 until March 2015 who died during their initial hospitalization or were discharged with hospice services. Patients with race categorized as white or black or ethnicity categorized as Hispanic were included. All others were excluded because there were insufficient numbers to make meaningful comparisons.
Exclusion Criteria
Patients identified as brain dead were excluded. Patients diagnosed with central nervous system tumors, transient ischemic attacks, or other conditions mimicking ischemic stroke at presentation, or anoxic brain injury and its variants were excluded. Data were obtained from data collected by the Department of Neurology of patients admitted to the service with the diagnosis of ischemic stroke as part of the stroke program's quality metrics. Additional data were extracted from a data repository of Montefiore's Clinical Information System using health care surveillance software (Clinical Looking Glass; Emerging Health Information Technology, Yonkers, New York) and from chart review.
Clinical and demographic characteristics collected for descriptive purposes and for consideration in statistical modeling included race and ethnicity, age, gender, Charleson comorbidity index, Elixhauser comorbidity index, comorbid cancer, myocardial infarction, renal failure, mental illness, anemia, chronic obstructive pulmonary disease, diabetes mellitus, peptic ulcer disease, peripheral vascular disease, substance abuse, bleeding event, congestive heart failure, documentation of weight loss, insurance status at the time of admission (Medicaid, Medicare, private insurance, uninsured, and other), length of stay for admission, lowest albumin level during admission, and socioeconomic status. Race and ethnicity were extracted from predetermined categories in the electronic health record. These are based on the US Census Bureau racial and ethnic categories.
The main outcome variable, place of death, was extracted from the electronic health record and was coded as a dichotomous variable; death on the palliative care IPU/hospice discharge compared with death on all other IPUs. The IPU provides specialty palliative care to patients who are unlikely to survive to discharge home. Hospice discharges included discharge home or to a nursing home with hospice services, discharge to hospice residences that provide custodial and hospice services in a home-like environment, or discharge to a hospice IPU.
Statistical Analysis
For the primary analysis, patients of black, Hispanic, and white backgrounds were compared on sociodemographic characteristics, health-care process variables, and measures of comorbidity and illness severity using t tests for continuous variables and w 2 tests for categorical variables. w 2 Tests were used to assess the univariable association between race/ethnicity and location of death. To address the question as to whether race/ ethnicity predicts location of death, a stepwise logistic regression was used to model location of death by selecting from the covariates associated with the location of death at the 0.15 significance level. Statistical analysis was conducted using statistical software (STATA) STATA/IC software, version 10.0 (StataCorp, College Station, Texas).
Power Analysis
Based on the previous literature on racial disparities in hospice, we expected a 10% difference in the proportion of patients dying in the palliative care IPU or being discharged with hospice services between black and white patients and between Hispanic and white patients. [12] [13] [14] We estimated that at least 217 patients would need to be included in each group to obtain 80% power to find a statistically significant difference at the a ¼ .5 level.
Results
A total of 1085 patients admitted to our institution for acute ischemic stroke from January 1, 2009, to January 3, 2015, died during their presenting admission or were discharged with hospice services. A total of 430 patients met exclusion criteria or did not have a confirmed diagnosis of ischemic stroke, intracerebral hemorrhage, or subarachnoid hemorrhage, and were excluded, leaving 655 included in the analysis. Of those patients, 238 (36.3%) were black, 233 (35.5%) were Hispanic, and 184 (28.1%) were white. A total of 160 (24.4%) died on the palliative care unit or were discharged with hospice services, including 55 (23.1% of black patients in the cohort) black patients, 52 (28.3% of white patients in the cohort) white patients, and 53 (22.7% of the Hispanic patients in the cohort) Hispanic patients. These small differences were not significant (w 2 ¼ 2.05, P ¼ .56). Baseline characteristics of the patients by race/ethnicity are shown in Table 1 .
For the multivariable analysis, age, insurance status, labbased acute physiology score, and comorbid renal disease were related to both race/ethnicity and site of death and were included in the logistic model. After adjusting for these variables, differences in the site of death across categories of race/ ethnicity remained insignificant.
Discussion
This study did not show a difference in the site of death by race or ethnicity in our institution, suggesting that parity in important quality metrics in end-of-life care is possible in a tertiary care center with many years of experience providing palliative care in a low-income, predominantly minority urban community.
The main limitations to the study include small sample size and data limited to variables available by chart review. There were small, but statistically insignificant differences by race/ ethnicity in proportion to patients dying in the palliative care IPU or being discharged to hospice. Specifically, higher proportions of white patients died in the IPU or were discharged to hospice compared to Hispanic and black patients. Our study was not powered to detect smaller differences that may nonetheless indicate important differences in quality that should be addressed. Another limitation relates to the way race and ethnicity are collected in our institution's electronic health record. The categories available mirror the US Census categories of race and ethnicity. Our institution serves a multitude of different groups within each of the broad categories presented here, including African Americans, Hispanic Americans, and African, Afro-Caribbean and Hispanic immigrants from many different countries. There are numerous individual and group variations in cultural norms and beliefs that we are unable to capture in a chart review. Finally, we were unable to confirm that patients discharged with hospice services died while receiving hospice. It is possible that some patients were rehospitalized at a hospital outside our system despite hospice services.
Further studies should explore racial differences in other indicators of quality of care at end of life using larger sample sizes. Qualitative methods may also enrich the exploration of racial and ethnic differences in end-of-life care.
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